Propionate and butyrate metabolism in rat or sheep hepatocytes.
The capacities of isolated hepatocytes to metabolize volatile fatty acids have been compared in rat and sheep hepatocytes. In both species, acetate utilization in vitro was quite limited. Significant species differences for propionate and butyrate consumption were found: propionate utilization by rat hepatocytes was relatively limited and plateaued at about 0.8-1.0 mM, whereas butyrate utilization was approx. 2-times higher. In contrast, ruminant hepatocytes exhibited a lower rate of butyrate utilization, but propionate metabolism was much more active than in rat liver cells. With relatively low concentrations of substrates (max. 2 mM), only propionate, compared to lactate or alanine, had a significant glucogenicity with hepatocytes from fed sheep. In both species, butyrate inhibited propionate consumption, although to a larger extent in sheep. The conversion of [2-14C]propionate to glucose by sheep hepatocytes was inhibited by 2 mM butyrate (60%) or ammonia (30%); 1 mM oleate or 10 mM glucose were ineffective. The basal rate of ammonia utilization by sheep hepatocytes was much lower than in rat and was unaffected upon addition of ornithine. Ammonia metabolism was markedly enhanced by butyrate and, in contrast to rat liver cells, also by propionate.